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(54) THIN FILM DEPOSITION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the quantity of a 
raw material to be used by supplying raw materials 
previously selectively on a substrate and to simplify the 
manufacturing process by dispensing with a 
photolithography process and an etching process. 
SOLUTION: This thin film depositing method for 
depositing a silicon based semiconductor film, a silicon 
oxide based insulating film and the like is composed of a 
process for depositing a liquid pattern 103 by discharging 
plural times a flowable raw material toward a prescribed 
direction as liquid drops 102, a process for depositing 
into a thin film pattern 10 by solidifying the liquid pattern 
104 and a process for depositing into a crystallized film 
106 by irradiating the thin film pattern 104 with laser. 
The manufacturing process is simplified and the quantity 
of the material to be used is reduced by dispensing with 
the lithography process and the etching process. 
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(54) THIN FILM DEPOSITION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the quantity of a 
raw material to be used by supplying raw materials 
previously selectively on a substrate and to simplify the 
manufacturing process by dispensing with a 
photolithography process and an etching process. 
SOLUTION: This thin film depositing method for 
depositing a silicon based semiconductor film, a silicon 
oxide based insulating film and the like is composed of a 
process for depositing a liquid pattern 103 by 
discharging plural times a flowable raw material toward a 
prescribed direction as liquid drops 102, a process for 
depositing into a thin film pattern 10 by solidifying the 
liquid pattern 104 and a process for depositing into a 
crystallized film 106 by irradiating the thin film pattern 
104 with laser. The manufacturing process is simplified and the quantity of the material to be 
used is reduced by dispensing with the lithography process and the etching process. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thin film formation approach characterized by having the process which applies a fluid 
raw material on a substrate selectively, and forms a desired pattern, and the process which solidifies the 
pattern of this request on a substrate and forms a solidification pattern. 

[Claim 2] The process which forms the pattern of said request is the thin film formation approach 
including the process which a drop is breathed [ process ] out and makes it fly according to claim 1. 
[Claim 3] The thin film formation approach according to claim 1 or 2 of having further the process 
which covers said solidification pattern top and forms an oxide film in the whole surface, and the 
process which grinds this oxide film and a solidification pattern, and forms the solidification pattern of 
desired thickness. 

[Claim 4] The thin film formation approach characterized by the process which applies a fluid raw 
material on a substrate selectively, and forms a desired pattern, and having on a substrate 
recrystallization or the process made amorphous for the pattern of this request. 
[Claim 5] The process which forms the pattern of said request is the thin film formation approach 
including the process which a drop is breathed [ process ] out and makes it fly according to claim 4. 
[Claim 6] The thin film formation approach characterized by having the process which applies a liquid 
raw material on a substrate and forms a thin film, and the process which oxidizes or nitrides this thin 
film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thin film formation approach of having been 
suitable for forming a silicon system semi-conductor thin film, a silicon oxide system insulator thin film, 
etc. on a semi-conductor substrate or a glass substrate especially, about the formation approach of the 
thin film which consists of the semi-conductor to an insulating semi-conductor base and base top, an 
insulator, a conductor, etc. 
[0002] 

[Description of the Prior Art] MOS (Metal-Oxide-Semiconductor: metal-oxide-film-semi-conductor) 
structure is formed by the semiconductor device which has spread broadly by today, for example, a 
silicon system MOS device, by having the active layer inside a silicon wafer, and forming a gate 
electrode on the scaling film oxidized thermally. Inside, inside the silicon wafer, the impurity diffused 
layer is locally controlled using ion-implantation etc., and there are few examples using a local structural 
change of island-like structure etc. On the other hand, since gate electrode metallurgy group wiring 
formed in the silicon wafer upper part needs the signal transduction between desired components, it is 
formed in predetermined pattern configurations, such as the shape of a line or an island. Generally such 
pattern formation is performed by the following procedures. 

[0003] 1) 2 which forms a desired thin film in the whole substrate surface - perform exfoliation of six 
photoresists which etch the thin film exposed to opening by using as a mask five photoresist patterns 
which apply a photoresist to the front face, which expose a desired field using three steppers, and which 
develop 4 exposure field and are formed in a photoresist pattern, and washing. 

[0004] By the above approaches, a photolithography process and an etching process remove selectively 
the garbage of the metal thin film produced, for example all over the substrate, and it has the problem of 
about [ that an ingredient becomes useless ] and a routing counter increasing. The technique of forming 
a metal thin film locally is tried by the laser CVD method using the organic metal raw material as a 
means to solve these technical problems etc. 

[0005] Furthermore, patternizing of the silicon semi-conductor layer not only used as an above- 
mentioned wiring metallic material but an active layer has been needed with rise of a SOI (semi- 
conductor-oxide film-insulator) device, and utilization of the large area device represented by the active- 
matrix liquid crystal display. For example, it sets to the amorphous silicon thin film transistor used for 
an active-matrix liquid crystal display. 1) Amorphous silicon nitride by the plasma-CVD method which 
used silane gas as the raw material, Spreading of a photoresist on the front face formation on the whole 
substrate surface of the amorphous silicon film, and 2 ™ 3) Exposure of a desired field and 5 exposure 
field are developed using a stepper, and processes, such as etching, exfoliation of seven photoresists, and 
washing, are carried out one by one in the amorphous silicon film which exposed the photoresist pattern 
to opening by using formation and six photoresist patterns as a mask. 

[0006] The problem of the above-mentioned process also removing a garbage selectively according to a 
photolithography process and an etching process, and the futility and the routing counter of an 
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ingredient increasing it is the same as that of the already described wiring material. And since it has 
magnitude called 20 inches of vertical angles also with a simple substance in a display unit to much 
chips being manufactured from the substrate whose above-mentioned semiconductor device is about 6 
inches, the amount of the thin film discarded by clearance also becomes large by leaps and bounds. 
[0007] 

[Problem(s) to be Solved by the Invention] As a means to solve the above problems, by JP,4- 180624, A, 
after recrystallizing the pattern space of a request of an amorphous silicon thin film, using the difference 
in the etching rate of an amorphous silicon and crystalline silicon, only an amorphous silicon field is 
etched and the technique which forms the pattern which consists of crystalline silicon is proposed. 
Although there is an advantage that a photoresist process is omissible by taking such an approach, since 
it is removed after a silicon system thin film is formed in the whole surface, the problem of consuming a 
raw material beyond the need still remains. 

[0008] Then, this invention aims at offering the thin film formation approach which can reduce the 
amount of the raw material to be used while it enables the abbreviation of a photolithography process 
and an etching process. 

[0009] This invention aims also at offering the formation approach of a new semiconductor device and a 
liquid crystal device further by applying a common technique to formation of the both sides of an 
insulating thin film and a conductive thin film. 
[0010] 

[Means for Solving the Problem] in order to attain the above-mentioned object — this invention - the 
following the 1- the 3rd thin film formation approach is offered. 

[001 1] 1) The thin film formation approach characterized by having the process which applies a fluid 
raw material on a substrate selectively, and forms a desired pattern, and the process which solidifies the 
pattern of this request on a substrate and forms a solidification pattern. 

[0012] By the invention approach of the above 1st, the pattern of a request of a liquid raw material is 
formed in the predetermined direction, for example for the globule of a liquid raw material by the 
multiple-times regurgitation and making it fly and applying a liquid raw material selectively on a 
substrate. A lithography process and an etching process are skipped by this. It is desirable to carry out 
the regurgitation of two or more drops to the regurgitation of the above-mentioned globule and flight 
selectively simultaneously using a drop regurgitation means to have two or more deliveries which carry 
out the regurgitation of the liquid raw material in the predetermined direction, and the feed hopper of a 
raw material liquid. What used the evaporation and cubical-expansion phenomenon by heating of a 
liquid raw material as a drop regurgitation means, and the thing to depend on the mechanical oscillation 
by a piezo-electric element etc. can be used. 

[0013] As a fluid raw material, a liquid, the mixture of a particle, a fluid high particle, etc. can be used 
other than the above liquids. In order to make it the pattern formed after spreading and before the 
solidification process not collapse, it is necessary to adjust the surface tension of the liquid on a 
substrate, and viscosity suitably. When a solid-state particle is used, pattern collapse can be prevented by 
charging the substrate and the solid-state particle beforehand. 

[0014] As thickness of the thin film pattern formed, it is desirable to control, for example to about 1- 
micrometer thickness. In order to obtain the thickness and pattern size of a request by the regurgitation 
of a drop, and flight, conditions, such as passing speed of the size of a delivery, a discharge pressure, a 
substrate, or a regurgitation means, are controlled appropriately. After forming the thin film more than 
predetermined thickness, the thickness can also be made small by polish, ion milling, etc. Moreover, at a 
solidification process, desiccation of the liquid raw material by heat, melting solidification of a particle, 
the solid-state formation by the chemical reaction, etc. can be used. 

[0015] 2) The thin film formation approach of having on a substrate recrystallization or the process 
made amorphous for the process which applies a fluid raw material on a substrate selectively, and forms 
a desired pattern, and the pattern of this request. 

[0016] The regurgitation of a drop and flight can be used also in the invention approach of the above 
2nd. In the suitable mode in this invention approach, a liquid raw material is solidified on a substrate 
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and an amorphous thin film and a polyciystal nature thin film are formed. Melting recrystallization is 
urged to these thin films by irradiating energy beams, such as laser, an electron beam, and a lamp light, 
and crystallization of an amorphous thin film, quality improvement of a polycrystal thin film, and single 
crystal-ization can be realized. 

[0017] 3) The thin film formation approach of having the process which applies a liquid raw material on 
a substrate and forms a liquid pattern, and the process which oxidizes or nitrides this liquid pattern. 
[0018] Applying all over a substrate can also apply spreading of a liquid raw material to a desired 
pattern by the approach of the 1st or 2nd invention of this invention. If a high order silane which is 
expressed with general formula SinH2n+l (n>=2) is used as a liquid raw material, it will be easy to 
obtain a silicon thin film with high purity. Since especially the high order silane beyond trishiran Si3H8, 
tetrapod silane Si4H10, and it is a liquid at a room temperature, it is easy to treat it. by atmospheric air 
or the oxidizing atmosphere, silanes are easy to react with oxygen, namely, it oxidizes ~ having --**-- 
being easy — ** - since there is the description to say, after applying a high order silane, silicon oxide is 
formed by exposing to an oxidizing atmosphere. An oxide film is selectively formed by oxidizing, after 
being able to form an oxide film all over a substrate or applying selectively by the drop by oxidizing 
after spreading using approaches, such as spin spreading. 
[0019] 

[Embodiment of the Invention] With reference to drawing 1 -4, this invention is further explained to a 
detail based on the example of an operation gestalt of this invention. Drawing 1 (a) - (d) is the sectional 
view showing the process of the thin film formation approach in the example of 1 operation gestalt of 
this invention one by one. First, on a substrate 101, a drop 102 is made to fly and adhere (this drawing 
(a)), and the liquid pattern 103 is formed (this drawing (b)). Pattern size and thickness are controlled by 
the unit quantity of the drop which flies and adheres, and the number. Or it moves a drop regurgitation 
means relatively to a substrate 101, a desired liquid pattern can be formed in the front face of a substrate 
101 by moving a substrate 101 relatively to a drop regurgitation means. Thus, a thin film 104 is formed 
by carrying out stoving of the formed liquid pattern (this drawing (c)). Furthermore, the crystallization 
film 106 is formed by irradiating laser 105 in the whole substrate surface or its part if needed (this 
drawing (d)). 

[0020] If a high order silane which is expressed with general formula SinH2n+l (n>=2) is used as a 
liquid used in this example of an operation gestalt, it will be easy to obtain a silicon thin film with high 
purity. Since especially the high order silane beyond trishiran Si3H8, tetrapod silane Si4H10, and it is a 
liquid at a room temperature, it is easy to treat it. However, since it is easy to react with oxygen by 
atmospheric air or the oxidizing atmosphere, as for formation of the above-mentioned drop, it is 
desirable to be carried out in nitrogen, an inert gas ambient atmosphere, or a reduced pressure ambient 
atmosphere. Using a high order silane, at the process which solidifies a liquid pattern with heating, the 
hydrogen atom combined with the silicon atom is emitted, and when silicon atoms join together 
disorderly, it solidifies. If heating / cooling process about 600 degrees C or more that solid phase growth 
is observed by limited time amount is used, in order to join together by the more stable integrated state, 
a crystalline silicon thin film will be obtained. On the other hand, amorphous silicon will be formed, if it 
is necessary to control processing temperature less than [ about 600-300 degrees C or it ] and uses heat 
treatment of about 300 degrees C or less, in using a glassiness substrate called a liquid crystal display 
substrate. In order to form a crystalline silicon thin film by low-temperature heat treatment, the laser 
recrystallization process of having used excimer laser (XeCl, KrF, XeF, ArF, etc.), an YAG laser, Ar 
laser, etc. is applied. In this case, even if it is the case where a low softening temperature substrate like 
glass is used, it becomes possible to urge crystallization of amorphous silicon. 

[0021] Drawing 2 is drawing showing a drop regurgitation means. The sectional view of a regurgitation 
means simple substance is shown in drawing 2 (a). A raw material is supplied to a nozzle 201 from a 
feed hopper 204 side. For example, since the boiling point under the 1 atmospheric pressure is about 108 
degrees C when tetrapod silane Si4H10 are used, by heating a heater 202 at about 120 degrees C, a tetra- 
silane evaporates in the field near [ in a nozzle ] the heater, and the volume expands. Since a liquid can 
flow out without resistance, the liquid tetra-silane which was near the delivery does the regurgitation and 
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flight of a delivery 203 side with the pressure by evaporation and expansion. By putting two or more 
above nozzles in order, a drop is supplied to a high speed. Drawing 2 (b) is a perspective view of a drop 
regurgitation means which has such structure. The actuation circuit 206 which controls heating of a 
heater 202 is connected to the control means 208, and they are held at the actuation circuit board 205. In 
addition, although the nozzle 201 is arranged in this drawing in the shape of [ which is one dimension ] 
an array, it is also possible by arranging a nozzle array in the shape of two-dimensional to make 
processing into a high speed more. 

[0022] Not only the approach that used the evaporation and cubical-expansion device by heating shown 
in drawing 2 as drop means forming but the blowout device and screen-stencil by the mechanical 
pressure using a piezo-electric element etc., intaglio printing, etc. can be used. A silicon thin film and a 
silicon oxide thin film can be formed by using the thing which made the solvent distribute a silicon 
particle, a silicon oxide particle, or them as a fluid raw material. In such a case, on a substrate, an 
electrostatic latent image is formed and is developed using the electrified raw material. Or after 
developing the electrostatic latent image formed on the photo conductor using the above-mentioned 
particle, the approach of imprinting the particle pattern on a substrate may be used. 
[0023] The outline of liquid pattern formation equipment is shown in drawing 3. The substrate 310 with 
which a thin film pattern should be formed is introduced in the conveyance room 305 through a gate 
valve 306. The carrier robot which does not illustrate is used for conveyance. After installation of a 
substrate 310, the ambient atmosphere in the conveyance room 305 is permuted by nitrogen-gas- 
atmosphere mind. After a permutation, a substrate 310 is further introduced in the process room 309 
through the 2nd gate valve 306. A substrate 310 is arranged on the substrate stage 310 in the process 
room 309. The process room 309 is connected to an exhauster 312 through the 3rd gate valve, and 
defecation of an ambient atmosphere is attained by what is controlled by a nitrogen installation device or 
an inert gas installation device, and coincidence (not shown). When regurgitation equipment 308 moves 
maintaining a suitable gap on a substrate, a desired pattern is formed on a substrate. Furthermore, a 
process room has the laser installation aperture 307. By introducing into the front face of a substrate 310 
the laser beam supplied through an optical element 302 from the laser oscillator 301, patternized refining 
of a thin film or crystallization is performed. By forming the migration means 303 in an optical element 
group also about a laser beam, it irradiates on the whole substrate surface. Although not illustrated, a 
laser beam may have a desired beam pattern using that by which spatial reinforcement was equalized 
using the beam homogenizer etc., a mask, etc. 

[0024] Drawing 4 shows the top view about the case where the liquid pattern formation equipment of 
the above-mentioned example of an operation gestalt is compound-ized with other process units. 
Loading / unload room CI, the plasma-CVD room C2, the substrate heat chamber C3, hydrogen or the 
oxygen plasma treatment room C4, and the laser radiation / spreading room C5 are connected to the 
substrate conveyance room C7 through gate valves GV1-GV6 (GV6 are a reserve), respectively. Each 
process room possesses the gas installation equipments gasl-gas7 and exhausters ventl-vent7. The 
processing substrates sub2 and sub6 introduced from loading / unload room are conveyed by the carrier 
robot with which the substrate conveyance room was equipped at each process room. At laser radiation / 
spreading room C5, after a liquid thin film pattern is formed by the spreading means which is not 
illustrated, heating solidification is carried out. Next, it operates orthopedically with the laser 
composition optical equipments optl and opt2, and the laser beam supplied through both the first beam 
line LI, and the 2nd beam both [ either or ] L2 is irradiated on a substrate front face through the laser 
installation aperture w 1 . 

[0025] Since atmospheric-air disconnection of a substrate can be prevented in case a laminated structure 
with plasma-CVD Si02 film etc. is produced by using the above equipments, a pure interface can be 
formed. 

[0026] Drawing 5 (a) The 2nd example of an operation gestalt is explained with reference to - (d). On a 
substrate 101, a drop 102 is made to fly and adhere (this drawing (a)), and the liquid pattern 503 is 
formed (this drawing (b)). Pattern size is controlled by the unit quantity of the drop which flies and 
adheres, and the number. Or it moves a drop regurgitation means relatively to a substrate, the desired 
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drop pattern 504 is formed in substrate 101 front face by moving a substrate 101 relatively to a drop 
regurgitation means. At this time, a parameter is fully set up in control of pattern size and thickness in 
consideration of the viscosity of a drop, the surface tension on a substrate, the size of the island film to 
produce, etc. Here, as the film thicker than desired thickness is formed or it is shown in drawing 5 (b), 
when irregularity is formed in a top face in the cross-section configuration at the time of solidifying a 
pattern 504, a flat chemically-modified [ of the front face ] degree is performed. As shown in drawing 5 
(C), flattening processing forms an oxide film 505 in the upper part, and, subsequently to an oxide film 
and coincidence, is performed by grinding and removing the front face of the solidification pattern 504 
by the chemical mechanical grinding method. Furthermore, laser 105 may be irradiated in the whole 
substrate surface or its part if needed. As a flattening means, etching by chemicals, the mechanical 
grinding method, the ion milling method, etc. are chosen according to an ingredient. 
[0027] Next, with reference to drawing 6 and drawing 7, the 3rd example of an operation gestalt of this 
invention is explained. Drawing 6 (a) - (d) shows a part of thin film transistor production process, 
respectively. On the substrate 101 which deposited the suitable substrate covering film, a liquid raw 
material is applied in the shape of an island, and the thin film pattern 604 is formed (this drawing (a)). 
Next, the crystalline silicon film 605 is formed through 300-degree C heating / solidification process and 
a laser recrystallization process (this drawing (b)). Subsequently, the trishiran (Si3H8) film 606 which is 
a liquid raw material is formed by the spin applying method (this drawing (c)). Spin conditions are set 
up so that it may become desired thickness. It anneals at the temperature of 600 degrees C under a 
reduced pressure oxygen ambient atmosphere after the completion of spreading. By carrying out like 
this, trishiran oxidizes and an oxide film 607 is formed (this drawing (d)). The silicon film pattern 605 
covered with this by the oxide film 607 is formed. Next, a thin film transistor is formed through 
formation of formation of a gate electrode, the impurity impregnation to a source drain field, annealing, 
and a wiring metal etc. 

[0028] Drawing 7 is the outline sectional view of the equipment for forming an oxide film positively. 
Power is supplied to RF electrode RF 2 from RF generator RF 1 (MHz [ 13.56 ] or the RF beyond it is 
suitable). The plasma is formed between the electrode RF 3 with a gas supply hole, and an RF electrode, 
the radical by which shaping was carried out passes along an electrode with a gas supply hole, and it is 
led to the field to which the substrate has been arranged. By using the gas which contains oxygen as 
material gas, an oxygen radical is supplied on substrate sub2 front face. At this time, formation of the 
silicon oxide film is also possible by introducing another gas, without putting to the plasma with flat- 
surface mold gas installation equipment RF 4, and introducing a silane etc. That is, oxide-film formation 
equipment is equipped with an exhauster ven2, gas installation equipment gas2, the oxygen line gas21, 
the helium line gas22, the hydrogen line gas23, the silane line gas24, the helium line gas25, and the 
argon line gas26 as shown in this drawing. Heating from a room temperature to about 500 degrees C is 
possible for the substrate electrode holder S2 by a heater etc. As a gestalt of the above oxygen radical 
feeders, it is possible not only RF plasma-CVD equipment of the above parallel plate molds but to use 
the plasma-CVD equipment using the approach, the microwave, and the ECR (Electron Cyclotron 
Resonance) effectiveness of not using plasma, such as reduced pressure CVD or ordinary pressure CVD. 
Moreover, formation of a nitride is also possible by using the raw material which contains nitrogen 
instead of oxygen. 

[0029] Moreover, the above technique is high grades, and since it is suitable for formation of a thick 
oxide film 1 micrometers or more, the following application is also possible for it. The glass substrate 
with which the active-matrix liquid crystal display using a thin film transistor and image sensors are 
formed contains alkali metal etc. in a minute amount. In order to prevent spreading impurities, such as 
alkali metal, in barrier layer silicon, an insulator layer, and its interface from a substrate in an annealing 
process or a laser crystallization process, the substrate cover layer is used and it is suitable as a method 
of producing the silicon oxide film for the cover layers. Process time amount can be shortened compared 
with the deposition by the conventional CVD method etc. On the other hand, as for the interlayer 
insulation film used by the semi-conductor process, active-matrix TFT-LCD, etc., the surface 
smoothness of the upper part is called for in many cases. Also in such application, since a flat front face 
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is formed of spreading of a liquid ingredient, it becomes the outstanding alternative means. 

[0030] As mentioned above, although this invention was explained based on the suitable example of an 

operation gestalt, the thin film formation approach of this invention is not limited only to the 

configuration of the above-mentioned example of an operation gestalt, and the approach which 

performed various corrections and modification from the configuration of the above-mentioned example 

of an operation gestalt is also included in the range of this invention. 

[0031] 

[Effect of the Invention] Since a thin film pattern can be formed by supplying selectively the raw 
material which has a fluidity on a substrate according to the thin film formation approach of this 
invention, the cutback of the amount of the raw material which can reduce the routing counter of a 
manufacture process by the abbreviation of a photolithography process and an etching process, and is 
used is realizable. Furthermore, about a silicon system thin film, formation of a highly efficient 
semiconductor device is attained by low cost by applying the oxidation technique of the spreading film 
to the insulating thin film formed by the thin film formation approach of this invention. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view for every process showing the thin film formation approach concerning 
the 1st example of an operation gestalt of this invention one by one 

[Drawing 2] (a) And (b) is the sectional view showing the structure of the regurgitation equipment of the 
simple substance used by this invention approach, and the perspective view showing the structure of the 
regurgitation equipment arranged in the shape of an array, respectively. 

[Drawing 3] The typical top view of the liquid pattern formation equipment used by this invention 
approach. 

[Drawing 4] The top view of the compound equipment containing the liquid pattern formation 
equipment used by this invention approach. 

[Drawing 5] The sectional view showing the thin film formation approach concerning the 2nd example 
of an operation gestalt of this invention one by one. 

[Drawing 6] The sectional view showing the thin film formation approach concerning the 3rd example 
of an operation gestalt of this invention one by one. 

[Drawing 7] The typical sectional view of the oxygen radical feeder used in the 3rd example of an 

operation gestalt. 

[Description of Notations] 

101: Substrate 

102: Drop 

103: Liquid pattern 

104: Solidification pattern 

105: Laser 

106: Crystallization film 

201: Nozzle 

202: Heater 

203: Delivery 

204: Feed hopper 

205: Actuation circuit board 

206: Actuation circuit 

207: Supply means 

208: Control means 

301: Laser oscillator 

302: Optical element 

303: Migration means 

304: Optical path 

305: Conveyance room 

306: Gate valve 

307: Laser installation aperture 
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308: Regurgitation equipment 

309: Process room 

310: Exhauster 

311: Substrate stage 

312: Exhauster 

504: Thin film pattern 

604: Liquid pattern 

605: Thin film pattern 

606: Trishiran film 

607: Oxide film 



[Translation done.] 
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DRAWINGS 
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[Drawing 6] 
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